Two cases of primary gastric T-cell lymphoma associated with human T lymphotropic virus type 1 (HTLV-1) are presented. Case 1 was a 54-year-old man who had multiple ulcerating tumors in the lower corpus and gastric antrum. Case 2, a 60-year-old man, showed a large ulcerating tumor in the upper corpus. Both patients were positive for serum anti-HTLV-1 antibody and for the monoclonal integration of HTLV-1 proviral DNA in the tumor cells by Southern blot analysis. The patients were thus diagnosed as having primary gastric T-cell lymphoma associated with HTLV-1 of stage II1. Case 1 underwent total gastrectomy followed by chemotherapy, while Case 2 was treated by chemotherapy and radiotherapy. Both patients have been in complete remission for more than 4 years (96 months in Case 1 and 50 months in Case 2) after the treatments. Although primary gastric T-cell lymphomas associated with HTLV-1 is characterized by an extremely poor prognosis, the present cases suggest that in the early stage, long-term survival can possibly be achieved with appropriate treatments.
Introduction
Most primary gastric lymphomas are of B-cell origin, and T-cell lymphomas have been shown to be rare (1, 2) . While systemic adult T-cell leukemia or lymphoma (ATLL), which are caused by human T lymphotropic virus type 1 (HTLV-1), often involves the gastrointestinal tract (3, 4) , primary gastric T-cell lymphoma associated with HTLV-1 is extremely rare (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) . In addition, primary gastric T-cell lymphomas, especially those associated with HTLV-1, generally show an extremely poor prognosis (19) . We herein report two cases of primary gastric T-cell lymphoma associated with HTLV-1, also referred to as primary gastric ATLL, both of which were successfully treated with a combination of chemotherapy and either surgical resection or radiotherapy (RT).
F i g u r e 1 . Ca s e 1 . E s o p h a g o g a s t r o d u o d e n o s c o p i c v i e w o f g a s t r i c l e s i o n s . Mu l t i p l e u l c e r a t i n g t u mo
r s mi mi c k i n g t y p e 2 a d v a n c e d g a s t r i c c a n c e r s a r e o b s e r v e d o n t h e l e s s e r c u r v a t u r e o f t h e l o we r c o r p u s , t h e p o s t e r i o r wa l l o f t h e a n g u l a r i s , a n d t h e a n t e r i o r wa l l o f t h e a n t r u m. thickened mucosa were observed in the upper corpus. Biopsied specimens obtained from all these lesions revealed diffuse infiltration of CD3-positive atypical lymphocytes, suggesting a diagnosis of malignant lymphoma of the T-cell type. Peripheral leukocytes were determined to present at 8200/μL without any atypical lymphocytes. While serum levels of lactate dehydrogenase (LDH, 295 IU/L) and calcium (8.7 mg/mL) were normal, soluble interleukin-2 receptor (sIL-2R) was elevated to 1165 U/ml (normal range; 220-530). His serum was positive for anti-HTLV-1 antibody. Colonoscopy, small bowel follow-through, bone marrow aspiration and biopsy, computerized tomography (CT) of the chest and abdomen, and gallium scintigraphy showed no abnormalities. Total gastrectomy with splenectomy was performed in May 1998.
F i g u r e 2 . Ca s e 1 . Hi s t o l o g i c p i c t u r e s o f t h e g a s t r i c l e s i o n s f r o m t h e r e s e c t e d s p e c i me n s ( × 1 0 0 ) . a A h i g h -p o we r v i e w o f h e ma t o x y l i n a n d e o s i n s t a i n i n g s h o ws a d i f f u s e p r o l i f e r a t i o n o f l a r g e a t y p i c a l l y mp h o i d c e l l s wi t h i n d e n t e d o r i r r e g u l a r n uc l e i , i n d i s t i n c t n u c l e o l i , a n d a b u n d a n t p a l e o r s l i g h t l y e o s i n op h i l i c c y t o p l a s m. b I mmu n o h i s t o c h e mi c a l s t a i n i n g r e v e a l s n e o p l a s t i c c e l l s t o b e p o s i t i v e f o r CD4 5 RO.
Histologic examination of the resected specimen revealed that the tumor cells had involved the whole thickness of the gastric wall (Fig. 2a) . Immunohistochemically, the cells were positive for CD2, CD3, CD4, CD5, CD25, CD30, CD 43, and CD45RO (Fig. 2b ), but negative for CD7, CD8, CD 19, CD20, CD56, CD57, and TIA-1. Southern blot analysis of the frozen samples from the gastric tumor demonstrated the presence of HTLV-1 proviral DNA, but the analysis of those from peripheral blood was negative for the DNA (Fig. 3) . Polymerase chain reaction (PCR) for HTLV-1 pX Tax gene showed a positive result in the gastric lesion and in the peripheral blood. Another PCR for T-cell receptor genes showed that the tumor cells had monoclonal rearrangement of the T-cell receptor βF-1 gene, but rearrangement of the T-cell receptor δ1 gene was not discerned.
The infiltration of lymphoma cells was found in the perigastric lymph nodes. Thus, the patient was diagnosed as having primary gastric ATLL of stage II1. Subsequently, the patient was treated using six courses of multi-agent chemotherapy with pirarubicin, cyclophosphamide, etoposide, and prednisolone. Follow-up examinations including laboratory tests, CT, and gallium scintigraphy after the chemotherapy showed no relapse of the lymphoma. The patient has been alive and well without any evidence of lymphoma 8 years 
F i g u r e 4 . Ca s e 2 . a E s o p h a g o g a s t r o d u o d e n o s c o p i c v i e w a t t h e t i me o f t h e i n i t i a l e x a mi n a t i o n . A l a r g e u l c e r a t i n g t u mo r c a n b e s e e n o n t h e a n t e r i o r wa l l t o t h e l e s s e r c u r v a t u r e o f t h e l o we

e d t h i c k e n i n g o f t h e g a s t r i c wa l l a n d mu lt i p l e p e r i g a s t r i c l y mp h a d e n o p a t h y ( a r r o w) .
after surgery.
Case 2
A 60-year-old Japanese man was admitted to Kyushu University Hospital due to epigastric pain in March 2002. Upper gastrointestinal endoscopy revealed a large ulcerating tumor on the anterior wall to the lesser curvature of the lower corpus (Fig. 4a) . Endoscopic ultrasonography demonstrated the tumor to have invaded the entire thickness of the gastric wall and enlarged perigastric lymph nodes. Biopsy revealed a proliferation of large atypical lymphoid cells that were immunohistochemically positive for CD3 and CD45 RO, but negative for CD20 and CD79a. Based on these histologic findings, a diagnosis of malignant lymphoma of the T-cell phenotype was made. Southern blot analysis detected the monoclonal integration of HTLV-1 proviral DNA in the frozen biopsied specimens taken by gastric biopsy (Fig. 4b) . The peripheral leukocyte count was 4,680/μL without any atypical lymphocytes. Although serum levels of LDH (172 IU/L) and calcium (8.1 mg/mL) were within normal ranges, sIL-2R was elevated to 4,090 U/ml. The serum anti-HTLV-1 antibody was positive. Colonoscopy, small bowel followthrough, bone marrow aspiration and biopsy, and CT of the chest showed no abnormalities. However, abdominal CT revealed multiple perigastric lymphadenopathy in addition to thickening of the gastric wall (Fig. 4c) . Fluorine-18 fluorodeoxyglucose positron emission tomography (FDG-PET) showed abnormal uptake in the stomach and perigastric lymph nodes. Thus, the patient was diagnosed as having primary gastric ATLL of stage II1.
The patient was treated using six courses of multi-agent chemotherapy with a regimen of cyclophosphamide, doxorubicin, vincristine, and prednisolone, followed by RT of 40.5 Gy. Follow-up endoscopy revealed a marked regression of the gastric tumor and no evidence of lymphoma was recognized by gastric biopsy, CT, or FDG-PET. The patient was followed up with oral etoposide at 50 mg/day for the first 21 days, and has been alive without any evidence of relapse for 50 months after the start of the initial treatment. T a b l e 1 . S u mma r y o f P r i ma r y Ga s t r i c T -c e l l L y mp h o ma As s o c i a t e d wi t h HT L V-1 i n t h e L i t e r a t u r e 
Discussion
Most cases with lymphomatous variant of ATLL are in the advanced stage with prominent lymphadenopathy and/or multiple visceral involvement. Thus, primary ATLL arising in the stomach is extremely rare. Sakata et al (18) have proposed criteria for ATLL restricted to the stomach (stage I or II1) as follows: 1) positive for serum anti-HTLV-1 antibody; 2) positive for specific T-cell markers in the gastric tumor cells; 3) positive for HTLV-1 proviral DNA only in the gastric tumor cells, and not in other organs or peripheral blood by Southern blotting; 4) an absence of abnormal lymphocytes or HTLV-1 proviral DNA in the peripheral blood and bone marrow. The present Case 1 fulfilled these criteria, while we did not confirm absence of HTLV-1 proviral DNA in the peripheral blood in Case 2.
To date, 22 cases of primary gastric T-cell lymphoma associated with HTLV-1 have been reported in the English literature (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) . Table 1 summarizes the clinicopathologic features of these 22 cases and the present 2 cases. All cases satisfied the criteria for primary gastric lymphoma as defined by Lewin et al (20) , though some did not fulfill the criteria for ATLL restricted to the stomach as defined by Sakata et al (18) . There were 12 men and 12 women, with ages ranging from 29 to 73 years (median, 56.5 years). Serum anti-HTLV-1 antibody was positive in 22 cases (92%), and monoclonal integration of HTLV-1 proviral DNA in the gastric tumor was confirmed in 19 cases (79%). According to the Lugano International Conference classification for clinical staging of gastrointestinal lymphoma (21), 5 cases were at stage I, 10 at stage II1, 1 at stage IIE, and 6 at stage IV, while the stage was not specified in the remaining 2 cases. Ten cases were treated by a combination of surgical resection and chemotherapy, 5 patients were treated by chemotherapy alone, 1 by surgical resection alone, and 1 by chemotherapy plus RT, while 1 patient underwent surgical resection plus RT and chemotherapy.
Follow-up data were available in 22 patients. At the time of the last follow-up, 16 patients (73%) had died, while 6 (27%) were alive. The median survival period was 14.5 months. Kaplan-Meier analysis revealed 2-and 5-year survival probabilities to be 26% and 19%, respectively. These survival data were similar to those of a common lymphomatous variant of ATLL (22) . A log-rank test revealed the clinical stage to be the only significant variable associated with the prognosis. Patients with stage I or II1 disease (n= 14) showed a significantly better survival than those with stage IIE or IV (n=6); 2-year survival probabilities were 34% and 0%, respectively (log-rank test, p=0.031,). Other factors including age, gender, leukocytosis, atypical lymphocytes, or elevation of LDH did not significantly affect the prognosis. It has been demonstrated that the stage is the major prognostic factor for primary gastrointestinal lymphoma (23) . Based on these findings, we consider that some patients in the early stage (stage I or II1), such as the present cases, possibly show better survivals when an appropriate treatment is applied. At present, a combination of systemic chemotherapy plus local treatment (radical resection or RT) seems to be an optimal strategy for localized gastric T-cell lymphoma.
